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$EVWUDFW
7RUHGXFHWKHULVNRIORVVDQGGHVWUXFWLRQRILQIRUPDWLRQVWRUHGLQDGDWDEDVHWKHPDQDJHPHQWRIDQRUJDQL]DWLRQVKRXOG
XVHWKHLPSOHPHQWDWLRQRIYDULRXVVHFXULW\PHWKRGV
$FRPSUHKHQVLYHVWUDWHJ\WRVHFXUHDGDWDEDVHLVPRUHWKDQGDWDVHFXULW\8VXDOO\VHFXULW\HYHQWVFDQEHDVVRFLDWHGZLWK
WKHIROORZLQJDFWLRQLOOHJDODFFHVVWRGDWDFRQILGHQWLDOLW\GDPDJHGDPDJHWRWKHLQWHJULW\RIGDWDORVVRIGDWDDYDLODELOLW\
/RVVRISULYDF\RILQIRUPDWLRQPDNLQJWKHPDFFHVVLEOHWRRWKHUVZLWKRXWULJKWRIDFFHVVLVQRWYLVLEOHLQWKHGDWDEDVHDQG
GRHVQRWUHTXLUHFKDQJHVGHGHFWDELOHGDWDEDVH
7KLVSDSHUDGGUHVVHVWKHVHHYHQWVWRHQVXUHGDWDEDVHVHFXULW\

 3XEOLVKHGE\(OVHYLHU/WG 6HOHFWLRQ DQGSHHU UHYLHZXQGHU UHVSRQVLELOLW\ RI(PHUJLQJ0DUNHWV
4XHULHVLQ)LQDQFHDQG%XVLQHVVORFDORUJDQL]DWLRQ
 
KeywordsVHFXULW\DXWKHQWLFDWLRQDXWKRUL]DWLRQDFFHVVFRQWURO
,QWURGXFWLRQ
'DWDEDVH VHFXULW\ FRQFHUQV WKH XVH RI D ODUJH VSHFWUXP RI  FRQWUROV RI LQIRUPDWLRQ VHFXULW\ WR SURWHFW
GDWDEDVHVWKLVLQFOXGHVGDWDGDWDEDVHDSSOLFDWLRQVRUVWRUHGIXQFWLRQVGDWDEDVHV\VWHPVGDWDEDVHVHUYHUVDQG
DFFRUGLQJ OLQNV WR WKH QHWZRUN DJDLQVW EUHDNLQJ RI FRQILGHQWLDOLW\ LQWHJULW\ DQG DYDLODELOLW\ 7KLV LQYROYHV
GLIIHUHQW W\SHV RI FDWHJRU\ FRQWUROV VXFK DV WHFKQLFDO SURFHGXUDODGPLQLVWUDWLYH DQG SK\VLFDO 'DWDEDVH
VHFXULW\LVDVSHFLDOVXEMHFWLQWKHDUHDRIFRPSXWHUVVHFXULW\LQIRUPDWLRQVHFXULW\DQGULVNPDQDJHPHQW
5HJDUGLQJ WKH OHYHO RI VHFXULW\ D GLIIHUHQWLDWLRQ LVPDGH ILUVWO\ EHWZHHQ WZR VHSDUDWH OHYHOV RI VHFXULW\
ZKLFKDUH
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x /RZVHFXULW\UHSUHVHQWLQJWKHVHFXULW\ZKLFKFDOOIRUVRPHJXDUDQWHHVDJDLQVWYXOQHUDELOLWLHVZKLFKFDQEH
H[SORLWHGE\XQLQWHOOLJHQWRSSRQHQWVVXFKHUURUVLQSXWE\HQYLURQPHQWZKLFKFDQEHFRUUHFWHGE\UHGXQGDQW
PHFKDQLVPVVXFKDVHUURUFRUUHFWLRQVFRGHV
x +LJK VHFXULW\ FDOO IRU VRPH JXDUDQWHHV DJDLQVW YXOQHUDELOLWLHV ZKLFK FDQ EH H[SORLWHG E\ LQWHOOLJHQW
RSSRQHQWV VXFK DV KXPDQ LQWHOOLJHQW VRIWZDUH DJHQWV +LJK VHFXULW\ LV PDLQO\ HQVXUHG E\ HQFU\SWLRQ
WHFKQLTXHV EXW QRW HQWLUHO\ IRU H[DPSOH WKH YLUXVHV FDQ EH FRQVLGHUHG DV LQWHOOLJHQW DJHQWVZKR H[SORLW
V\VWHPVEXWHQFU\SWLRQGRHVQRWRIIHUVYLDEOHVROXWLRQVUHJDUGLQJWKLV
$ VHFXULW\ SROLF\ LQFOXGHV KDUGZDUH DQG VRIWZDUH VHFXULW\ GDWD WUDQVLWLRQV VHFXULW\ SK\VLFDO VHFXULW\
GRFXPHQWVDQGGDWDVRXUFHVVHFXULW\
7KHUROHRIVHFXULW\VHUYLFHVLVWRPRQLWRUVHFXULW\DWWDFNVDQGVWRSWKHRULJLQDOQRWDFRS\
x $XWKHQWLFLW\ VXSSRVHV WKDW WZR HQWLWLHVZKLFK DUH LQYROYHG LQ D GDWD H[FKDQJHEH DEOH WR LGHQWLI\ RQH WR
DQRWKHUDQGWRSUHYHQWDQRWKHUHQWLW\WRVWHHOWKHLULGHQWLW\
x 'DWDLQWHJULW\VXSSRVHWKHH[LVWHQFHRIWKLVDWWDFNV
$PRQJVHFXULW\VHUYLFHVDUH 
&RQILGHQWLDOLW\ZKLFKUHSUHVHQWVSURWHFWLRQRIGDWDWKDWDUHVHQWDJDLQVWWKHSDVVLYHDWWDFNV7KLVVHFXULW\
VHUYLFH LV LQGLVSHQVDEOH LQEDQNLQJ VHUYLFHVZKHUH WKHGRFXPHQW LV UHTXLUHGXQFKDQJLQJE\DQXQDXWKRUL]HG
SHUVRQRIWKHFRQWHQW
1RQUHSXGLDWLRQZKLFKUHSUHVHQWVWKDWHYHU\HQWLW\FDQQRWGHQ\DQH[HFXWHGVHUYLFHHDFKHQWLW\DVVXPLQJ
WKHUHVSRQVLELOLW\RIWKHPHVVDJHV7KHUHFHLYHUFDQSURYHWKDWWKHUHFHLYHGPHVVDJHLVWKHDXWKHQWLFPHVVDJH
VHQW E\ H[SHGLWRU DQG QRW FRQYHUVHO\ 7KLV VHFXULW\ VHUYLFH LV YHU\ LPSRUWDQW IRU HOHFWURQLF FRQWUDFWV )RU
H[DPSOHDQRUGHURIDVXFKYDOXHFDQQRWEHUHSXGLDWHGVXEVHTXHQWO\E\DQ\SDUWFODLPLQJWKDWLQLWLDOO\DQRWKHU
ORZHUDPRXQWKDGEHHQDJUHHG
'DWDDFFHVVFRQWUROLQYROYHVOLPLWLQJWKHDFFHVVRIXVHUVWRGDWD)RUIXOILOOLQJWKLVVHUYLFHVKRXOGLGHQWLI\
DQGWKHQWKHULJKWVRIDFFHVVDUHYHULILHG
$YDLODELOLW\RIGDWDLQYROYHVWKDWGDWDLVDYDLODEOHRQO\IRUDXWKRULVHGSHUVRQV
6HFXULW\PHFKDQLVPV
7KH VHFXULW\ LV D EURDG WRSLF DQG FRYHUV PDQ\ LPSHUIHFWLRQV 'DWD VHFXULW\ LVVXHV DUH RIWHQ FDXVHG E\
YDULRXVPDOLFLRXVSHRSOHWRREWDLQLQIRUPDWLRQEHQHILWVDQGWRFDXVHKDUP
7KH LPSOHPHQWDWLRQRIDVHFXULW\PHFKDQLVPIDFLOLWDWHVVHFXULW\VHUYLFHV7KHUROHRIVHFXULW\ LV WRGHWHFW
DQGSUHYHQWDVHFXULW\DWWDFN
7KHIROORZLQJVHFXULW\VHUYLFHVDUHXVHGIRULPSOHPHQWDWLRQRIVHFXULW\VHUYLFHV
x (QFU\SWLRQUHSUHVHQWVGDWDFRGLILFDWLRQSURFHVVZKLFKFDQEHDFFHVVHGRQO\E\WKHXVHUWKDWRZQVWKHVHFUHW
NH\IRUGHFRGLQJ7KHUROHRIGDWDHQFU\SWLQJLVWRHQVXUHWKHFRQILGHQWLDOLW\RIGDWD7RHQVXUHWKDWWKHGDWD
FRPHVIURPWKHDXWKRUL]HGXVHUDGLJLWDOVLJQDWXUHLVXVHGZKLFKFDQEHREWDLQHGWKURXJKWKHIROORZLQJWZR
SURFHVVHVGDWDVLJQLQJDQGGDWDYDOLGDWLRQ
x $FFHVVPHFKDQLVPLPSOLFDWHVWKHFRQWURORIXVHU¶VDFFHVVWRUHVRXUFHVZLWKHDFKXVHUEHLQJDXWKRUL]HGDQG
DEOH WR ORJLQ WR WKH UHTXHVWHG UHVRXUFHV7KHSURFHVV WDNHVSODFHZKHQXQDXWKRUL]HGDFFHVV WR D UHVRXUFH
KDSSHQV7KHFRQWUROSROLF\DVUHJDUGVWKHDFFHVVVKRXOGFRQWDLQDWOHDVWWKHIROORZLQJHOHPHQWV
 $OLVWZLWKDOOWKHDFFHVVULJKWV
 8VHUQDPHVDQGSDVVZRUGV
 6HFXULW\ODEHOV
 +RZPXFKWLPHKDVWKHULJKWWRDFFHVVWKHUHVRXUFH
 /HQJWKRIWLPHUHTXLUHVWRHQWU\LQSRVVHVVLRQRIWKHDFFHVV
 7HVWDFFHVVSDWK
x 'DWDLQWHJULW\PHFKDQLVPUHIHUVWRLQWHJULW\RIGDWDZLWKRXWEHLQJDEOHWREHPRGLILHGDOWHUHGRUUHPRYHG
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7KHLQWHJULW\FDQEHUHJDUGHGIURPWZRZD\VLQWKHIROORZLQJWZRZD\V
 7UDIILFLQWHJULW\XVLQJFU\SWRJUDSKLFFKDQJLQJRUWLPHPDUNLQJ
 (QWLW\¶VLQWHJULW\XVLQJ%&&FU\SWRJUDSKLFFKHFNVXP%ORFN&KHFN&RGH
x $XWKHQWLFDWLRQPHFKDQLVP LVXVHG WR DXWKHQWLFDWH WKHXVHUVSURFHVV DFKLHYLQJ WKURXJKDXVHUQDPHDQG D
SDVVZRUG
x 1RWLFH PHFKDQLVP UHIHUV WR WKH LPSOLFDWLRQ RI DQRWKHU HQWLW\ NQRZQ DV QRWLFHV ZKHUH DOO WKH HQWLWLHV
LQYROYHGIXOO\WUXVWLWDQGZKLFKHQVXUHVWKHRULJLQDOLW\LQWHJULW\DQGFRQILGHQWLDOLW\RIWKHLQIRUPDWLRQ
9DOLGDWLRQRIGDWDLQWHJULW\
,Q RUGHU WR YHULI\ LI WKHUH DUH HUURUV LQ WKH GDWDEDVH DV UHJDUGV LQWHJULW\ RI GDWD SURFHGXUH '%&&
&+(&.'%LVXVHG,WLVUHFRPPHQGHGWRUXQWKLVSURFHGXUHRQHDFKW\SHRIGDWDEDVHDWFHUWDLQSHULRGRIWLPH
EHFDXVHVRPHHUURUVDUHGLIILFXOWWREHGLVFRYHUHGE\WKHGDWDEDVHVHUYHU
%\ LPSOHPHQWLQJ WKHPDLQWHQDQFH GDWDEDVH SODQ WKH GDWDEDVH DGPLQLVWUDWRUZHHNO\ YHULILHV WKH SRVVLEOH
HUURUV,QFDVHLWLVNQRZQWKDWWKHV\VWHPGRHVQRWUHFRJQL]HDQGFRUUHFWVWKHHUURUVWKHYHULILFDWLRQSURFHGXUH
'%&&&+(&.'%LVPDQXDOO\H[HFXWHG
'DWDEDVHLVEORFNHGZKLOH'%&&&+(&.'%SURFHGXUHUXQVDQGWKLVFDQFRQVWLWXWHDGLVDGYDQWDJHEHFDXVH
FKHFNLQJVFDQODVWORQJHUIRUODUJHGLPHQVLRQGDWDEDVHV
7KH HUURUV UHSRUWHG DIWHU UXQQLQJ'%&&&+(&.'%SURFHGXUH VKRXOG EH FRUUHFWHG DV VRRQ DV SRVVLEOH
7KDW¶VZK\ WKHRSWLRQ5(3$,5B5(%8,/'RIUHSDLULQJ WKHGDWDEDVHZLWKPLQLPDO ORVVHV LVXVHG8VLQJ WKLV
RSWLRQLVQRWUHFRPPHQGHGEHFDXVHE\UHSDLULQJWKHORVWGDWDGLIIHUHQWSUREOHPVFDQRFFXURQO\LIWKHUHLVQR
EDFNXSEHIRUHWKHFRUUXSWLRQHYHQW
64/9LUWXDO5HVWRUHDOORZVFUHDWLQJDGDWDEDVHHIILFLHQWDQG IXOO\ IXQFWLRQDOE\ UHVWRULQJDEDFNXS7KLV
LQYROYHVUXQQLQJVWULFWHUFRQWUROVEDFNXSGDWDEDVHIURPWKRVHSRVVLEOHZLWKRXWFRPSOHWHO\UHVWRUH
%\ XVLQJ '%&& &+(&.'% SURFHGXUH WKH ORJLFDO DQG SK\VLFDO LQWHJULW\ RI DOO REMHFWV LQ WKH UHVWRUHG
GDWDEDVHLVYHULILHG$FRS\RIDGDWDEDVHUHVWRUHGDQGFKHFNHGZLWKRSWLRQ9(5,)<21/<PD\KDYHVHULRXV
SUREOHPVUHJDUGLQJGDWDLQWHJULW\
&KHFNLQJ WKH LQWHJULW\RIGDWD IURPDGDWDEDVHFDQEHGRQHDXWRPDWLFDOO\RUPDQXDOO\7KHVHFRPPDQGV
KDYHWKHVDPHHIIHFWDQGWKHVDPHSXUSRVHZKHQDSSOLHGWRDUHVWRUHGGDWDEDVHIURPDFRS\RIWKHGDWDEDVHDQG
DGDWDEDVHRIVWDQGDUG
%HIRUHUXQQLQJWKLVSURFHGXUHLVUHFRPPHQGHGWRFORVHDOODSSOLFDWLRQV%XVLQHVV6HUYLFHV0DQDJHU7LYROL
6\VWHPV
7KH UHVSRQVLELOLWLHV RI D '%$ GDWDEDVH DGPLQLVWUDWRU DUH XVXDOO\ UHIOHFWHG LQ SKHQRPHQD VXFK DV
SHUIRUPDQFH RSWLPL]DWLRQ FDSDFLW\ SODQQLQJ DQG GLVDVWHU UHFRYHU\ (QVXULQJ WKH GDWDEDVH LQWHJULW\ DW ERWK
ORJLFDO DQG SK\VLFDO OHYHO LV RPLWWHG RU GHIHUUHG 1R RQH FDQ FRQWURO KRZ ORQJ WKH WDVNZLOO UXQ (YHQ WKH
3URSHUWLHVPHQXFRQWDLQVDYDULHW\RIVHWWLQJVDVUHJDUGVWKHPDLQWHQDQFHEXWQRGHWDLOVDERXWKRZWRUXQWKH
'%&&SURFHGXUHV
:KHUHYHUXVHGWKH&+(&.'%YHULILFDWLRQSURFHGXUHLVUHFRPPHQGHGWKHXVHRI:,7+12B,1)206*6
RSWLRQRSWLRQZKLFKVXSSUHVVHVDOORXWSXWRILUUHOHYDQWGDWDVXFKDVKRZPDQ\URZVDUHLQHDFKWDEOH,ILWLV
GHVLUHG WR NQRZ WKLV W\SH RI LQIRUPDWLRQ WKLV FDQ EH DFKLHYHG E\ VLPSOH TXHULHV EXW QRW ZKHQ '%&&
SURFHGXUHVDUHUXQQLQJ6XSSUHVVLQJWKHVHGDWDPDNHYLVLEOHWKHH[LVWHQFHRIDFULWLFDOPHVVDJH
,I UXQQLQJ '%&& &+(&.'% RQ 64/ 6HUYHU  RU 64/ 6HUYHU  WKH RSWLRQ WR DOZD\V
$//B(552506*6QHHGVWREHFKHFNHGEHFDXVHLQWKHVHFDVHVWKHOLVWRIHUURUVRQREMHFWLVWUXQFDWHGWR
,Q0DQDJHPHQW6WXGLR WKHHUURU OLVW UHVXOWHGDIWHU UXQ'%&&&+(&.'%SURFHGXUH LV OLPLWHG WR OLQHV
KDYLQJWKHULVNWR ORVHVRPHHUURUV LI WKHQXPEHURIHUURUVH[FHHGVWKLVILJXUH7KHUHIRUHDQ\RSHUDWLRQRWKHU
WKDQDTXLFN&+(&.'%GLIIHUV IURPDGKRFYHULILFDWLRQZKHUH WKHUHVXOWVVKRXOGEHGLUHFWHG LQRUGHU WREH
VWRUHG LQ D ILOH 7KLV PHDVXUH HOLPLQDWHV WKH UHVXPSWLRQ RI SURFHHGLQJV LI LV QRW D PHDVXUH VWULFWO\ OLQNHG
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SHUIRUPDQFH DQG LV FRQVLGHUHG WR EH SDUWLFXODUO\ LPSRUWDQW LI WKH YHULILFDWLRQ RFFXUV GXULQJ WKH GDWDEDVH
UHFRYHU\LQFDVHRIGLVDVWHU
7KHV\QWD[RI'%&&&+(&.'%SURFHGXUHWRJHWKHUZLWKDOOWKHSRVVLEOHRSWLRQLVWKHIROORZLQJ
'%&&&+(&.'%

database_name

>12,1'(;
_^5(3$,5B$//2:B'$7$B/266
_5(3$,5B)$67
_5(3$,5B5(%8,/'
`@
>:,7+^>$//B(552506*6@
>>12B,1)206*6@@
>>7$%/2&.@@
>>(67,0$7(21/<@@
>>3+<6,&$/B21/<@@
`
@
7KH GDWDEDVHB QDPH DUJXPHQW LV WKH QDPH RI WKH GDWDEDVH IRU ZKLFK WKH LQWHJULW\ LV FKHFNHG LI QRW
VSHFLILHGWKHSURFHGXUHUXQVIRUWKHFXUUHQWGDWDEDVH
12,1'(;LVXVHIXOEHFDXVHLW UHGXFHVWKHH[HFXWLRQWLPHE\VSHFLI\LQJWKHLQGH[HVZKLFKVKRXOGQRWEH
FKHFNHG
,QRUGHUWRUHSDLUHUURUVUHYHDOHGE\%&&&+(&.'%SURFHGXUHRQHRIWKHIROORZLQJRSWLRQVFDQEHXVHG
x 5(3$,5B)$67 UHDOL]HV PLQRU UHSDLU DFWLRQV VXFK DV WKH UHSDLU RI VXSSOHPHQWDU\ NH\V RI LQGLFHV E\
VDYLQJWLPH7KHVHUHSDLUVDUHUHDOL]HGIDVWZLWKQRULVNRIORVLQJWKHGDWD
x 5(3$,5B5(%8,/' %HVLGHV WKH UHSDLUHG SHUIRUPHG ZLWK 5(3$,5B)$67 RSWLRQ WKLV RSWLRQ SHUIRUPV
UHSDLUVZKLFKQHHGWLPHVXFKDVUHFRQVWUXFWLRQRIWKHLQGLFHV7KHVHUHSDLUVDUHUHDOL]HGZLWKRXWWKHULVNRI
ORVLQJWKHGDWD
x 5(3$,5B$//2:B'$7$B/266 5HDOL]H DOO WKH UHSDLUV SHUIRUPHG E\ 5(3$,5B5(%8,/' RSWLRQ
LQFOXGLQJWKHDOORFDWLRQGHDOORFDWLRQRIWKHURZVRUSDJHVWRFRUUHFWWKHDOORFDWLRQHUURUVRUSDJHHUURUVDOVR
WKHHUDVHRIWKHFRUUXSWLRQREMHFWVWH[WV7KLVW\SHRIUHSDLUFDQOHDGWRWKHORRVHRIGDWD 7KHUHSDLULV
PDGHWKURXJKDWUDQVDFWLRQZKLFKSHUPLWVWKHXVHUWRUHWXUQWKHSUHYLRXVVWDJHRIWKHFKDQJHVSHUIRUPHG
7KH:,7+RSWLRQUHWXUQVWKHQXPEHURIHUURUPHVVDJHVWKHQXPEHURIEORFNVRFFXUUHGRUWKHHVWLPDWLRQVRI
WKHWHPSGEUHTXHVWV7KLVFDQEHSHUIRUPHGWKURXJKWKHIROORZLQJFRQWUROVGHVFULEHGLQ7DEOH
7DEOH&RQWUROVIRURSWLRQ:,7+
&RQWUROVIRU:,7+ 'HVFULSWLRQ
$//B(552506*6
*LYHVDQXQOLPLWHGQXPEHURIHUURUVRQREMHFW,IWKLVQXPEHULVQRWVSHFLILHGWKDQPD[LPXP
HUURUPHVVDJHVUXQIRUHDFKREMHFW
12B,1)206*6 (OLPLQDWHVDOOWKHLQIRUPDWLYHPHVVDJHVDQGWKHUHSRUWVRIWKHVSDFHXVHG
7$%/2&.
*LYHV WKHSRVVLELOLW\ WR UXQ WKH'%&&&+(&.'%SURFHGXUH IDVWHU LQDGLIILFXOWGDWDEDVH
EXWWKHFRPSHWLWLRQGHFUHDVHGXULQJWKHUXQQLQJWLPH
(67,0$7(21/<
*LYHVWKHHVWLPDWLYHYDOXHRIWHPSGEVSDFHQHFHVVDU\WRUXQWKHSURFHGXUH&+(&.'%ZLWK
VSHFLILFRSWLRQZKLOHWKHFKHFNGRHVQRWWDNHSODFH
3+<6,&$/B21/<
7KLVFRQWUROGHWHFWVWKHEURNHQSDJHVRUWKHKDUGZDUHHUURUVZKLFKFDQFRPSURPLVHDQXVHU
GDWD

405 Şerban Mariuţa /  Procedia Economics and Finance  15 ( 2014 )  401 – 405 
&RQFOXVLRQV
7KH VHFXULW\ LV D EURDG WRSLF DQG FRYHUV PDQ\ LPSHUIHFWLRQV 'DWD VHFXULW\ LVVXHV DUH RIWHQ FDXVHG E\
YDULRXVPDOLFLRXVSHRSOHWRREWDLQLQIRUPDWLRQEHQHILWVDQGWRFDXVHKDUP
(QVXULQJGDWDVHFXULW\GDWDEDVHVLVDFKLHYHGE\IROORZLQJWZRUXOHV
6HFXULW\UHTXLUHPHQWVLPSO\LQJYXOQHUDELOLW\PDQDJHPHQWDQGUHYLHZ
0DQDJLQJWKHDFFHVV
7KH '%&& &+(&.'% SURFHGXUH LV XVHG WR FKHFN WKH HUURUV LQ GDWDEDVH UHJDUGLQJ WKH GDWD LQWHJULW\
'%&&&+(&.'%SURFHGXUHLVRIWHQXQGHUYDOXHGE\PDQDJHUVRIDGDWDEDVHLWUHSUHVHQWVDYHU\LPSRUWDQW
RIWHQFUXFLDODVSHFWIRUSURWHFWLQJWKHEXVLQHVVGDWD
$FNQRZOHGJHPHQWV
0DQ\VLQFHUH WKDQNV WRP\VXSHUYLVRU3URIGU+RULD,RDQ*HRUJHVFXZKRDFFHSWHGPHDV3K'6XGHQW
DQGZKRJXLGHGPHDQGRIIHUHGPHDJUHDWVXSSRUWLQP\UHVHDUFK
5HIHUHQFHV
%DUQHV5'DWDEDVH6HFXULW\DQG$XGLWLQJ/HDGLQJ3UDFWLFHV(QWHUSULVH$XGLWLQJ6ROXWLRQV$SSOLFDWLRQV6HFXULW\
%ăMHQHVFX7,3URJUHVHOHLQIRUPDWLFLLFULSWRJUDILHLúLWHOHFRPXQLFDĠLLORUvQVHFROXO%XFXUHúWL(GLWXUD0DWUL[5RP
%HUWUDQG $  0QLPL]LQJ WKH LPSDFW RI '%&& &+(&.'% 'RV DKQ 'RQ¶WVQRYHPEHU  
KWWSZZZVTOSHUIRUPDQFHFRPLRVXEV\VWHPPLQLPL]HLPSDFWRIFKHFNGE
%OXH&RDW 7RS )LYH 6HFXULW\%HVW 3UDFWLFHV IRU \RX:HE*DWHZD\ vQ  KWWSQHWZRUNLQJLWWRROER[FRPUHVHDUFKWRSILYHVHFXULW\
EHVWSUDFWLFHVIRU\RXUZHEJDWHZD\LQ
)XVDUX'$UKLWHFWXUDED]HORUGHGDWH0HGLXO64/(GLWXUD)XQGDĠLHL5RPkQLDGH0kLQH%XFXUHúWL
+LFNV-&ULSWRJUDSK\LQ64/6HUYHUKWWSPVGQPLFURVRIWFRPHQXVOLEUDU\FFY VTODVS[
/HVRY3'DWDEDVH6HFXULW\$+LVWRULFDO3HUVSHFWLYH8QLYHUVLW\RI0LQQHVRWD&6
6ULNDQWK5DGKDNULVKQD'DWDEDVHVHFXULW\EHVWSUDFWLFHVZZZKHOLXPFRP
ùHUEDQ03URWHFWLRQDQGVHFXULW\RIGDWDEDVHLQIRUPDWLRQ$QQDOVRI6SLUX+DUW8QLYHUVLW\(FRQRPLF6HULHV9ROXPXOSDJ
,661
KWWSHQZLNLSHGLDRUJZLNL'DWDEDVHBVHFXULW\
KWWSPVGQPLFURVRIWFRPHQXVOLEUDU\DDY VTODVS[

